Abstract
Results
No relationship emerged between a hospital's quality status, residents' curriculum, and the residents' understanding of quality. Residents' definitions of quality and safety and their knowledge of the practice-based learning and systems-based practice competencies were indistinguishable between hospitals. Residents in all programs had extensive patient safety knowledge acquired through an informal curriculum in the hospital setting. A formal curriculum existed in only two programs, both of them ambulatory settings.
Conclusions
Residents' learning about quality and patient safety is extensive, largely through a positive informal curriculum in the teaching hospital and, less frequently, via a formal curriculum. No relationship was found between the quality performance of the teaching hospital and the residents' curriculum or understanding of quality or safety. Residents seem to learn through an informal curriculum provided by hospital initiatives and resources, and thus these data suggest the importance of major teaching hospitals in quality education. 
Academicmedicalcentersare
challenged to achieve high performance in quality care and patient safety. In this context, teaching hospitals are accountable for the delivery of highquality care to their patients. 1 The landscape of quality expectations changed when the Institute of Medicine described the chasm between ideal and real performance with respect to the quality of patient care. 2 In the relatively short period of nine years since that report, many major teaching hospitals have improved the quality of their clinical performance. 3 Residents are a vital part of the health care delivery team and are responsible for clinical performance in teaching hospitals, as well as being the physicians of the future; thus, residents' understanding of quality and knowledge of patient safety and the curriculum responsible for their acquiring that learning should be important to quality and education administrators. Learning involves the transfer of knowledge though a formal curriculum consisting of learning objectives and curricular elements and/or via an informal curriculum targeting learning in educational settings where knowledge, attitudes, and behaviors may be learned but without overt intention or specific curriculum. A hidden curriculum may also transfer knowledge through a set of influences or "unintended messages" that function at an institutional and cultural level. 4 A comprehensive review of the effectiveness of quality education for clinicians has been published. 5 Few qualitative data, however, are available with which to explore and describe resident knowledge and curricula for quality and safety. We were curious to ascertain what residents know about quality and safety, and to learn who taught them. Furthermore, to our knowledge, no data exist from which to determine whether academic medical centers with teaching hospitals that are quality leaders by virtue of their clinical accomplishments also demonstrate educational curricula for quality and patient safety that are superior to those of teaching hospitals with more modest quality performance.
The purposes of this study were twofold. First, we aimed to describe residents' knowledge of quality and patient safety in academic medical centers, as well as the curricula or other educational methods of knowledge transfer responsible. Second, we aimed to determine whether educational programmatic differences exist between major teaching hospitals with higher and lower rankings for quality performance.
Method
We used an applied qualitative methodology. The study combined onsite, individual interviews and a pilottested structured interview guide for use with university educational leadership, hospital quality leadership, and internal medicine and general surgery residents during site visits to six academic medical centers from October 2007 to December 2007. We chose this methodology to explore the complex relationships among educational curricula, resident knowledge, and clinical quality. Qualitative methods are appropriate when previous data are limited and the main objective is to generate hypotheses for further study. 6, 7 An External Advisory Committee (EAC) for this project was formed; the names of the members are given in the Acknowledgments section. The EAC reviewed and approved the study methodology and interview guides. The study was approved by the Human Subjects Research Protection Program of the Association of American Medical Colleges.
We chose six academic medical centers using purposeful sampling methods 6, 7 to reflect a range of geographic locations in the United States (i.e., Southeast, Northeast, Northwest, West, Midwest, and Southwest), organizational structures (three public and three private universities), and rankings of the quality of clinical performance among teaching hospitals. The hospitals ranked 11, 12, and 14 were compared with those ranked 42, 52, and 72 out of 82 ranked hospitals.
The rankings for quality performance were determined by the annual University HealthSystem Consortium (UHC) study of quality and patient safety in teaching hospitals, which ranks academic medical centers on relative performance in quality and safety by using patient-level data. 3 The measures included Agency for Healthcare Research and Quality Patient Safety Indicators, risk-adjusted mortality rates, performance on Joint Commission Hospital Core Measures, and disparities of care in evidence-based processes. Data were gathered from abstracted discharge information of participating hospitals that voluntarily submit information for performance improvement purposes. The ranking data for this study were derived from discharges occurring in the last half of 2006 and the first half of 2007. Statistically significant differences in the overall performance scores existed between the top and middle deciles of teaching hospitals in the cohort. The teaching hospitals were chosen by one of us (M.K.), who is an EAC member. The principal investigator and qualitative researcher remained blind to the rankings until study completion. The UHC rankings are a separate process from the study and were used solely to establish comparator groups and thus enrich the value of the qualitative research.
Two detailed, structured interview guides were developed and approved by the EAC, one for use with residents and one for use with the university educational leadership and the hospital quality leadership. The project's EAC and an experienced qualitative researcher reviewed the interview guides as well as the study methodology. The interview guides were pilot-tested with internal medicine and general surgery residents and with program directors at a nearby academic medical center to vet the question style and identify any interviewer presumptions leading to inappropriate questions.
Each resident interview guide had three components: (1) questions regarding the resident's definition of quality and patient safety, his or her awareness of the presence of a formal organized curriculum with learning objectives and curricular elements, and other processes of quality and patient safety education (informal and hidden curricula); (2) clinical-scenario-based questions designed to test knowledge of specific patient safety goals; and (3) questions regarding practice-based learning (PBL) and systems-based practice (SBP) competencies.
The leadership interview guide was identical for educational and quality administrators and included three components for each interviewee: (1) documentation of a specific formal curriculum for quality and patient safety, as defined by learning objectives and curricular elements; (2) description of other processes of resident quality and safety education, especially in the absence of a formal curriculum; and (3) a description of a "dream" quality and safety curriculum, including the drivers and obstacles of such an imaginary program.
Data collection
We conducted individual leadership interviews at each school with the dean for graduate medical education (n ϭ 6), program directors for internal medicine and general surgery (n ϭ 12), and the chief medical officer of the teaching hospital (n ϭ 6). We conducted individual resident interviews with four senior (chief) residents (two in internal medicine, two in general surgery) at each site (n ϭ 24). In addition, we conducted interviews with a vice chair of quality in the department of medicine, an associate training director, an associate chair of surgery, and an associate dean of graduate medical education. Interviews were approximately one hour long and were conducted by the primary investigator (S.K.P.) and an experienced qualitative researcher (B.J.H.). Both investigators have diverse backgrounds, including extensive experience and expertise in quality and patient safety initiatives. Both were blinded to the ranking (high-or low-performing) of the hospital setting.
We conducted at least eight in-depth individual interviews per site, for a total of 52 interviews. We reserved the right to increase the number of sites if results appeared inconclusive, if emergent themes required elaboration, or if saturation of themes was not reached.
We excluded institutions from the study if the internal medicine or general surgery residency program was not accredited, was on probation, or was unable or unwilling to participate. Major teaching hospitals that were not members of UHC were excluded because they had no quality performance ranking.
Data analysis
Each individual interview was recorded with permission and transcribed by an independent professional transcription service. We used common coding techniques and the constant comparative method of qualitative data analysis to analyze transcribed data. 6, 7 Data coding required several steps. First, the transcriptions of participant responses were placed together for each question. Then, the investigator (S.K.P.) and the researcher (B.J.H.) each separately reviewed all interview transcripts in detail and then separately developed an initial code list for both the resident and leadership interviews. The coding was further refined through review during subsequent meetings and discussions. Three to four significant themes emerged from each question, and these themes served as the basis for the final organization of the transcript data. In addition, the investigators identified quotations from the interviewees that best represented thematic areas. Finally, they applied the thematic areas to the main outcome areas of the study.
Educational differences in quality and safety definitions, formal curricula, and patient safety knowledge and competencies were considered noteworthy by the EAC only if they were present in all three top performers and in no more than one member of the comparison group.
Results
We performed 52 interviews in six medical schools and their major teaching hospitals. Emergent themes seemed consistent across sites, and, thus, no further interviews were needed to clarify these themes.
What is the relationship between quality performance and quality education?
No pattern of differences between the two hospital groups could be identified for any quality education parameter (Table 1) . Residents' descriptions of quality and patient safety were similar in the higher-and lower-performing teaching hospitals. Residents' contextual knowledge of the Joint Commission's patient safety goals was robust and rated similarly in the higher-and lowerperforming hospitals. Residents' descriptions of PBL and SBP were similar in the two hospital groups. Two of 12 training programs used a formal curriculum. These two programs (both were internal medicine programs) were in the higher-performing hospital group. In those programs, PBL was described as the systemic analysis of individual patient data. An informal curriculum was present in all 12 training programs.
What are residents' definitions of quality and patient safety?
Residents' definitions of quality were diverse, but we found four general themes. One theme was the application of evidence-based medicine (EBM) or the meeting of standards of care as determined by EBM or, as one interviewee described it, "adhering to set standards of care [that are] based on evidence-based medicine." Quality was also defined as patient satisfaction. Only infrequently did the theme of improvement describe quality of care, although those comments seemed to be generated by residents who had participated in a quality improvement project.
Themes regarding patient safety consisted of avoiding, preventing, or causing further harm. A theme of protecting the patient was also detected; one interviewee described it as "doing everything right for the patient."
What are the curricula for residents' quality and safety education?
One-quarter of the educational and quality administrators and one-third of the residents could not describe the content of their schools' formal curriculum in quality and safety or, indeed, verify that their school had such a curriculum. Residents did describe gaining knowledge about quality through the discussion of quality topics, but that occurred in several places. As one resident said, "not formally, just get it in a bunch of places." Substitution of residency training program curriculum for formal curriculum. Those educational and quality leaders who indicated the presence of a formal curriculum were actually referring to the curriculum of the residency training program, rather than to an actual quality and patient safety curriculum. Existing educational venues mandated by residency review committees, such as the morbidity and mortality, morning report, and grand rounds conferences, were commonly reported to be venues for quality education. • Ability to describe system-of-care issues 6 6
Formal quality curriculum 2 0
Informal quality curriculum 6 6 * n ϭ 6 hospitals with higher-ranked and 6 hospitals with lower-ranked quality performance. Extensive resident knowledge of quality and safety were found in all training programs studied. In both higher-and lower-quality performance hospitals, Ͼ90% of residents' answers to patient safety goal questions were correct. No relationship was found for the educational parameters of quality and safety in higher-and lower-ranked clinical performance. The curricula responsible for this knowledge were an informal curriculum found in a residency programs and a formal curriculum found in a minority of programs.
Graduate Medical Education
Accreditation Council of Graduate Medical Education but also the Joint Commission. As one educator said, "Whenever Joint Commission's coming, they learn."
Formal quality curriculum. Two of the 12 residency programs studied had specific resident rotations with defined learning objects and curricular elements in quality and patient safety. Both of these programs were internal medicine programs without participation of other residency programs in the same institution, and both were in the higherperforming hospital group. Faculty for both were trained in specific quality programs outside a traditional departmental faculty development model, such as a PhD nurse with industry quality training and an MD completing the VA Quality Scholars program.
What do residents know about patient safety?
Residents' knowledge about the content of the Joint Commission's patient safety goals was accurate and extensive, with more than 90% overall correct responses for each resident (14 total questions; see Table 1 ). Through efforts to understand how they had gained this knowledge, several themes emerged.
Accurate and extensive knowledge gained through an informal curriculum. Influence of teaching hospital on informal curriculum. A second theme was the influence of the teaching hospital as a developer of an informal curriculum, through quality strategies and initiatives and also through the input of hospital employees, including nursing staff, pharmacists, and case managers.
Residents said that quality is discussed, advocated, and taught by hospital staff in multiple arenas and that multiple sources of learning are available. As one resident said, "Nurse managers will call and say, 'I noticed that [a particular patient] isn't getting the proper medical care.'" Importance of attending physician. The other major theme in the informal quality curriculum was the importance of the attending physician. One resident said, "I think the people who teach us the most in our environment are our attendings."
How was PBL and improvement competency described?
Residents' descriptions. PBL and improvement (PBLI) competency includes the evaluation of the resident's practice and assimilation of scientific evidence to improve the care of his or her patients. Two themes of residents' descriptions of PBLI emerged. The more common theme was a description of PBLI as conference learning or as the completion of a checklist or patient log. One resident said, "The surgical morbidity and mortality conference is a good example of [PBL with patientspecific data]." The less common theme, emerging in only two internal medicine programs, was the use of a systematic review of patient data that involved a quality improvement project as PBL.
Educational administration concerns.
Educational administrators were concerned that PBLI was not done well. They described the use of existing educational venues, especially the morbidity and mortality conference, to fulfill the PBLI requirement of reviewing patient-specific data.
How was SBP described?
Residents' descriptions and proficiency. SBP competency includes knowledge of health care systems, the ability to work in teams, and the application of EBM. Almost all residents (21 of 24) could describe a case with system-of-care implications; the most common of these implications was medication errors. Residents seemed proficient in health systems language and could link systems concepts to clinical practice. As one resident said in describing a system-ofcare problem, "[T]hen one thing led to another and another mistake, and eventually there was a bad outcome."
Mechanism of improvement.
Application of EBM was a strong theme for residents, especially as a mechanism to improve resident practice. Several themes of future quality programs emerged. Educational and quality administrators envisioned an institutional culture and a commitment to future quality and safety educational programs in which quality would be a natural thought for every resident and every program. Numerous participants emphasized the importance of having the resources necessary to develop and implement future quality programs. With respect to these resources, the focus is primarily on the hospital for support. Integrated technology is thought to be essential for quality education. Educators also included systems improvements so that quality education could be integrated into the daily work of the residents.
Obstacles to improved quality programs included financial, people, and time resources, especially residents' time. One educator said that she had a "mindset that residents don't have time for one more thing, need to find a way we can do [these] very good things in [such] a way that we kill two (or three) birds at the same time with one stone."
Discussion
Our study examined residents' learning about clinical quality and patient safety in major teaching hospitals representing institutions that are high-and lowperforming on current quality measures. We found broad and extensive resident knowledge through a variety of curriculum and educational initiatives, especially those in the teaching hospitals. In this study, we found no pattern of relationship between the quality and safety education or knowledge of the residents and the quality performance of the teaching hospital.
In the residency programs and hospitals that we studied, we discovered three types of curricula for quality and patient safety education: a formal, planned curriculum, largely in the ambulatory setting; a positive but informal curriculum, usually in the inpatient hospital setting; and a positive, hidden curriculum.
Graduate Medical Education
A formal curriculum consists of learning objectives and curricular elements involving courses, laboratories, and clinical clerkships. 4 Although infrequently found in the institutions we studied, formal quality education seemed to be robust whenever present, and it permitted observation of the effect of a formal quality-improvement experience on the quality language of residents. With a formal curriculum, residents were more likely to possess the working language of effective quality improvement. 8 Furthermore, the faculty implementing a formal curriculum were trained, but outside of the usual departmental experience, which suggests the need for faculty development in quality and also for academic medicine to actively embrace and promote quality education. 9, 10 Without a formal curriculum, the structure of quality education was organized through the general residency program curriculum and assimilated in mandated education venues, especially conferences.
Teaching and learning are not always overt educational activities. Two other "spheres of influence" in medical education exist: the informal curriculum and the hidden curriculum. 4 The informal curriculum targets learning in educational settings where knowledge, attitudes, and behaviors may be learned without overt intention or specific curriculum. It is a highly interpersonal form of teaching and learning. The hidden curriculum is best understood as a set of influences or "unintended messages" that function at an institutional and cultural level. 11 Studies addressing the informal and hidden curriculum often focus on professionalism issues and suggest a negative impact on education, 12, 13 although a positive impact can occur. 14 We discovered an informal curriculum in the teaching hospital environment that was facilitated by hospital quality initiatives and implemented by the entire health care delivery team. To our knowledge, this report provides the first description of the presence of an informal curriculum and its positive effect on the quality and safety education of residents in major teaching hospitals. Residents repeatedly acknowledged the presence, importance, and influence of those initiatives implemented through hospital employees and faculty attendings. In the hospital, the residents' education about quality took place through apprenticeship with an informal curriculum. The hospital health care team is a positive factor for resident quality education, even though some senior administrators seem unaware of this curriculum and its impact.
We also believe that a positive hidden curriculum is operative in residents' education about quality. Teaching hospitals must respond to external mandates, such as Joint Commission accreditation and public reporting of quality clinical performance. 15, 16 University residency training programs must comply with all six Accreditation Council of Graduate Medical Education core competencies as well as with specialty Residency Review Committee curriculum requirements. 17 Quality and safety have become institutional priorities. 18 We believe that these messages of importance from both the hospital and training program are received and understood by the residents, as evidenced in their definitions and descriptions of the importance of quality, patient safety, competences, and EBM. It is somewhat surprising that the hidden curriculum is not more powerful in those hospitals with higher-quality clinical performance. Our study is exploratory, and perhaps a larger number of institutions would provide a clearer separation of results.
In our study, educational administrators recognized the need for improved quality curriculum but were hindered by the lack of resources-both finances and people-to further develop the curriculum. Faculty education/ development in quality education and a strong technology infrastructure were cited as among the most important resources needed. In addition, even with faculty development and a curriculum present, time constraints for both faculty and residents are real. These views are consistent with the recommendations of the program directors of internal medicine, which describe the importance of faculty support, curriculum redesign, and information technology in achieving quality education. 19 Our study raises multiple questions that will require further study, from both the research and practical perspectives. First, from the research perspective, are questions related to the teaching of quality. What are the various roles of the formal, informal, and hidden curricula? What impact might they have on the knowledge, skills, attitudes, performance, and, ultimately, health care outcomes of residents and staff? Are there precursors to graduates' and staff members' understanding and practice of "quality," such as undergraduate medical education teaching? Which of these curricula and what types of learners are most effective in achieving quality outcomes? Studies of these questions, which are exploratory in nature, should be based on rigorous qualitative methodologies at the outset, before controlled experiments of tailored education-quality interventions can be undertaken. From the practical perspective come questions related to the setting of such curricula-whether formal environments or more clinical settings-and of the possibility that the accreditation requirements of the Joint Commission or the requirements of the accreditation processes in graduate medical education and continuing medical education will leverage the demand for learning, which an informal curriculum can fulfill.
We acknowledge several limitations to this study. Our sampling frame comprised only UHC members, and thus the choices of sites did not include all academic medical centers. Furthermore, this study was intended to be exploratory and was conducted in a limited number of academic medical centers that were chosen to represent performance, geography, and organizational status. Thus, an in-depth review of each site was not conducted. These findings may differ in other sites. Finally, qualitative methodology requires the investigator's subjective classification of data into dominant themes, rather than the use of quantitative data. These limitations were offset to the degree possible by establishing a rigorous and pilot-tested study interview process and by blinding the investigator to hospitals' quality ranking.
Conclusions
In summary, although our data did not demonstrate a pattern of relationship between hospital quality performance and residents' quality curriculum or knowledge, they did suggest the importance of the teaching hospital in supporting and promoting an informal curriculum for quality and safety. Through interactions with hospital staff and attendings and through complying with mandated hospital quality initiatives, residents learn about quality and safety. With recognition of the existence and importance of the teaching hospital as an educator, we must continue to study the informal curriculum of quality to understand and more fully implement and leverage this type of resident learning.
